Objective-This study investigated the changes in regional myocardial ultrasonic backscatter, measured as myocardial echo amplitude, that occur during reversible myocardial ischaemia in humans.
including p blockers and calcium antagonists were continued. Inflation pressures were up to 12 atm (1212 kPa) and mean inflation time ranged from 30 to 120 (86 (31) ) s. In four studies the first inflation was examined, in three the second, in two the third, and in one each the fourth and fifth inflations. Echo amplitude and cross sectional echocardiographic studies were recorded with a 3-5 MHz Advanced Technology Laboratories (ATL) (720A/8736 series) mechanical sector scanner and an ATL Mark HI (860-1 series) echocardiograph system with 45 dB logarithmic grey scale compression.
Main outcome measures-Regional echo amplitude was examined in four regions of the left ventricle-namely, the basal and mid-septum, and basal and mid-posterior wall. Consecutive end diastolic and end systolic frames were analysed and cyclic variation was determined as the difference between the level of echo amplitude at end diastole and at end systole. Measurements were made before balloon inflation, at peak inflation, and after balloon deflation. Regional wall motion and systolic wall thickening were analysed qualitatively.
Results-Before balloon inflation, cyclic variation in echo amplitude was noted in all regions (basal septum, 2-4 (SD 11) dB; mid-septum, 2 5 (1-1) dB; basal posterior wall, 3 3 (2 1) dB; midposterior wall, 3 9 (1-6) dB). During balloon inflation there was a significant fall in cyclic variation to 0 4 (0 9) dB (p < 0 0002) in the mid-septum. This was predominantly owing to an increase in end systolic echo amplitude from 5 4 (2 0) dB to 9 3 (1 9) dB (p < 0 01). This was associated with the development of severe hypokinesis or akinesis in the mid-septum. No No No 6 3 120 No No was taken not to interfere with or prolong the therapeutic procedure. continued.
The angioplasty procedure was performed via the femoral approach. An intravenous single dose of 5000 units of heparin was administered at the start of the procedure. Non-ionic contrast medium, steerable guide wires, and balloon catheters with diameters varying from 2-5 to 3-5 mm were used. Inflation pressures were up to 12 atmospheres (1212 kPa) and mean inflation time (86 (SD 31)) ranged from 30 to 120 s. Table 2 shows that in four studies the first inflation was examined, in three the second, in two the third, and in one each the fourth and fifth inflations.
Continuous electrocardiographic monitoring was performed throughout the procedure with the six limb and augmented limb leads (I, II, III, aVL, aVF, and aVR) being monitored by a 7 series Seimens Elema Mingograf. The electrocardiogram was recorded immediately before and throughout each balloon inflation and after balloon deflation until any changes had resolved. ECHO 
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81(2-4) 7.9 (17) 72 (17) ES (dB) [4] [5] [6] [7] (1-0) difference between the level of echo amplitude at end diastole and at end systole. Cyclic variation index was calculated as the ratio: cyclic variation (end diastolic echo amplitude minus end systolic echo amplitude): end diastolic echo amplitude. Images for analysis were recorded at baseline with the deflated balloon and guide wire across the coronary lesion, at the peak of balloon inflation and after balloon deflation. In order not to interfere with the therapeutic procedure and patient safety and welfare, the timing of the imaging after deflation was by necessity variable. Seven balloon inflation images were acquired 15-30 seconds after deflation, but in the remaining four inflations, images could not be acquired until five, 10, 20, and 60 minutes after balloon deflation. In one study images of the mid-posterior wall were not suitable for analysis.
Regional wall motion analysis was performed qualitatively. Normal left ventricular wall motion was assessed by the amount of systolic myocardial thickening and inward endocardial motion. Abnormalities of segmental wall function were identified by a reduction in wall thickening and motion.
Results
CLINICAL OUTCOME, CHEST Table 8 shows mean values for cyclic variation. Tables 4-7 shows individual values for cyclic variation index. Values for pre-inflation and post-inflation were not significantly different for the four regions for either the absolute value of cyclic variation of echo amplitude (end diastolic echo amplitude minus end systolic echo amplitude) or the cyclic variation index. At peak inflation there was a significant fall in both these variables in the region of the midseptum (ANOVA, p < 0 0001) compared with both pre-inflation (Bonferroni's (comparison of pairs), p < 0 0002 and p < 0 01 respectively) and post inflation (Bonferroni's, p < 00002 and p < 0 01) values. This major decrease in cyclic variation was not seen in the other three regions of myocardium examined (figure).
SUMMARY OF RESULTS
During balloon inflation the mid-septum and distal septum of the ventricle became severely hypokinetic or akinetic. These changes were accompanied by significant changes in echo amplitude in the mid-septum. In this region a noticeable increase in end systolic echo amplitude occurred resulting in a fall in cyclic variation in echo amplitude to 16% of preinflation values and a similar fall in cyclic variation index to 10% of pre-inflation values. These changes paralleled the decrease in wall thickening seen qualitatively. After balloon deflation these changes reverted to pre-inflation values as did wall thickening.
Discussion
This study documents the effects of reversible coronary artery occlusion on cyclic variation of myocardial echo amplitude. In the mid-septal region of the left ventricular myocardium, after balloon occlusion of the supplying left anterior descending coronary artery, regional cyclic variation in echo amplitude was much blunted, falling to values less than 16% of pre-occlusion values. Cyclic variation index, which relates the level of cyclic variation to end diastolic levels of echo amplitude, also declined significantly to less than 10% of pre-occlusion values. These changes were completely reversible after balloon deflation suggesting a causal relation between occlusion of the supplying vessel and the blunting of cyclic variation. It is postulated that balloon coronary artery occlusion produced myocardial ischaemia in the territory of the left anterior descending coronary artery. The resultant impairment of myocardial contraction subsequently caused a blunting of cardiac cycle dependent variation in backscattered ultrasound. After balloon deflation and reperfusion these changes were rapidly reversed with no permanent sequelae. The evidence for this postulate is discussed further. iided in a dog model after occlusion of the left asion anterior descending artery. Cyclic variation in loon, integrated backscatter was significantly blunted hthey in ischaemic areas of myocardium. These areas loary were previously delineated at open thora-°°d cotomy during brief coronary occlusion. The zare effects of reperfusion were not studied in this model. In a later study using a similar open chest dog model, cyclic variation in integrated Post backscatter was examined 10 min after coronary occlusion and after two hours of reperfusion. Cyclic variation at the left ventricular apex in the four dogs studied was [5] [6] (1-4) dB at baseline and fell to 0 4 (1-5) dB after 10 min of occlusion (p < 0-02). After two hours of reperfusion, values were not significantly different from baseline at 3-9 (1-2) dB. descending coronary angioplasty and showed a coronary occlusion must also be considered as a substantial change in cyclic variation of back-cause of the blunting of cyclic variation in backscattered ultrasound, as changes in red blood cell concentration have been shown to noticeably affect overall levels (as distinct from cyclic variation) of backscattered ultrasound in experimental models.4"A3 Wickline et al, however, in a series of experiments on perfused and non-perfused dog hearts that were cyclically distended and relaxed by an intracavitary ventricular balloon, showed that myocardial perfusion with whole blood did not contribute significantly to the phenomenon of cyclic variation in backscattered ultrasound.38
Importantly, in this study there was an increase in end diastolic echo amplitude in the midseptum during balloon inflation from 8-4 (2 2) dB to 9.7 (2-1) dB that is significant (p < 005) if the mid-septum alone is considered. This would be consistent with a fall in concentration of formed blood elements in the myocardium during coronary occlusion. Fagarine In 1932 G Stuckert was the first to isolate a new alkaloid, fagarine, from the Argentinian plant Fagara coco (Rutaceae); and with A Sartori he showed that it had a depressant action on the myocardium of rabbits. Further work at the University of Cordoba by Moisset de Espanes and others showed that fagarine raised the threshold for atrial and ventricular fibrillation in response to faradic stimulation, and that it decreased the incidence of ventricular fibrillation after coronary ligation in dogs. In all these experiments it was more effective than quinidine. Then A Taquini tried its effect in six patients with atrial flutter or fibrillation who were resistant to quinidine. In all of them intramuscular fagarine restored sinus rhythm within 30 minutes (Science 1945;102:69-70). In 1948 David Scherf showed that fagarine reliably reverted atrial fibrillation induced by aconitine in dogs (Proceedings of the Societyfor Experimental Biology and Medicine 1948;67: 59-60).
The genus Fagara has been merged with Zanthoxylum and the name of the original F coco (Gill.) Engl. is now Z coco Gill ex Hook and Am. The illustration is of a closely related species. The South African plant Z capensis, a "fever tree". is used medicinally.
The family Rutaceae is widespread, especially in the tropics, and it includes Pilocarpus microphyllus, the source of pilocarpine. Citrus fruits belong to this family. Rutaceae is the fourth family of plants described in Plants in Cardiology with antiarrhythmic properties-quinidine, procaine, and lignocaine all being derived from other families. It would be interesting to know whether fagarine is still under investigation. 
